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A METHOD AND SYSTEM FOR STORAGE, RETRIEVAL AND 
EXECUTION OF LEGACY SOFTWARE 

Field of the Invention 

This invention relates to a method and system for storing and retrieving software 
programs and in particular to a method and system for storing, archiving and cataloging 
software programs that have been developed throughout history and a method and system 
for accessing, retrieving and executing these stored software programs. 

Background of the Invention 

A computer is machine that performs tasks, such as mathematical calculations or 
electronic communication, under the control of a set of instructions called a program. 
Programs usually reside within the computer and are retrieved and processed by the 
computer's electronics. The program results are stored or routed to output devices, such 
as video display monitors or printers. Through these programs, computers are used to 
perform a wide variety of activities with reliabilit}', accuracy, and speed. The programs 
that run tlie computer are called software. A software progi-am is generally designed to 
perform a particular tj'pe of task— for example, to control the arm of a robot to weld a 
car's body, to write a letter, to draw a graph, or to direct the general operation of the 
computer. A computer typically has several types of software programs that reside inside 
that computer. These types of software can include: the operating system, machine 
language programs, assembly language programs, high level language programs and even 
object-oriented programs. 

The operating system is the basic software that controls the computer. When a 
computer is turned on it searches for instructions in its memory. Usually, tlie first set of 
these instructions is a special program called the operating system, which is the software 
that makes the computer work. It prompts the user (or other machines) for input and 
commands, reports the results of these commands and other operations, stores and 
manages data, and controls the sequence of the software and hardware actions. When the 
user requests that a program run, the operating system loads the program in the 



AUS9-200 1-0531 -us 1 



2 



computer's memory and runs the program. Popular operating systems, such as Microsoft 
Windows and the Macintosh system (Mac OS), have a graphical user interface (GUI)— 
that is, a display that uses tiny pictures, or icons, to represent various commands. To 
execute these commands, the user clicks the mouse on the icon or presses a combination 
5 of keys on the keyboard. 

In addition to operating system progi-ams, a computer contains software in the 
form of application programs. These programs perform the tasks desired by the user of 
the computer. These programs perform functions such as creating and editing text 
documents, spreadsheets and presentations. Other applications programs such as 

10 FORTRAN perform mathematical calculations. Still a third set of programs is known as 
utilit}^ programs. These programs perform functions on the computer that assists the user. 
Some fiinctions of utility programs include creating folders, transfemng files, deleting or 
adding files and merging files. 

Whether the programs are system programs, application programs or utility 

15 programs, all programs consist of a set of instructions arranged in a specific order. This 
arrangement is known as an algorithm. This algorithm is represented in the form of a 
flow chart. In order to create software fi-om an algorithm, a special language is used to 
create a command level representation of the algorithm. This special language, known as 
a "Programming language", contains a series of commands that create software. In 
20 general, this language that is encoded such that a computer's hardware more quickly 
understands the commands or instructions. A program written in this type of language 
also runs faster. 

Computer programs that can be run by a computer's operating system are called 
executables. An executable program is a sequence of extremely simple instructions 

25 known as machine code. These instructions are specific to the individual computer's 
CPU and associated hardware; for example. Intel Pentium and Power PC microprocessor 
chips each have different machine languages and require different sets of codes to 
perform the same task. Machine code instructions are few in number (roughly 20 to 200, 
depending on the computer and the CPU). Typical instructions are for copying data from 

30 a memory location or for adding the contents of two memory locations (usually registers 
in the CPU). Machine code instructions are binar>'-— that is, sequences of bits (Os and Is). 
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Because humans do not imderstand these numbers easily, computer instructions usually 
are not written in machine code. 

Assembly languages use commands that are easier for programmers to understand 
than are machine-language commands. Each machine language instruction has an 
5 equivalent command in assembly language. For example, in assembly language, the 
statement "MOV A, B" instructs the computer to copy data from one location to another. 
The same instruction in machine code could be a string of sixteen Os and Is. Once an 
assembly-language program is vwitten, it is converted to a machine-language program by 
another program called an assembler. Assembly language is fast and powerftil because of 

10 its correspondence with machine language. It is still difficult to use, however, because 
assembly-language instructions are a series of abstract codes. In addition, different CPUs 
use different machine languages and therefore require different assembly languages. 
Assembly language is sometimes inserted into a high-level language program to carry out 
specific hardware tasks or to speed up a high-level program. 

15 High-level languages were developed because of the difficidt y of programming 

assembly languages. High-level languages are easier to use than machine and assembly 
languages because their commands resemble natural human language. In addition, these 
languages are not CPU-specific. Instead, they contain general commands that work on 
different CPUs. Like assembly-language instructions, high-level languages also must be 
20 translated, but a compiler is used. A compiler mms a high-level program into a CPU- 
specific machine language. For example, a programmer may write a program in a high- 
level language such as C and then prepare it for different machines, such as a Cray Y-MP 
supercomputer or a personal computer, using compilers designed for those machines. 
This speeds the programmer's task and makes the software more portable to different 
25 users and machines. 

An obvious conclusion from this discussion is that software development has seen 
unprecedented progress. Starting from the basic computers of the 1950's to the 
unprecedented explosion of the Internet, the path of software development is simply 
astounding. The development of software today often times results in the introduction of 
30 new versions of sofl^vare products that perform essentially the same fimctions as other 
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versions of the same software every few months. New versions of the same operating 
system are introduced every two-to-three years. 

Although progress and innovation are healthy for any industry, there are some 
drawbacks to this rapid expansion and development of software. A computer user may 
5 have one version of a program for six months before that version becomes old and out- 
dated. In many instances the software developer/supplier may not support the older 
version of the software when the new is made available to consumers. The user may be 
faced with the option of buying the new version or risk losing any technical support for 
their current version of the software. In addition to the lack up technical support, some 
1 0 new versions of software programs are incompatible with some older computer hardware. 
The new softw^are or software version may require a faster central processing unit (CPU) 
to run the software or may require more memory. These requirements would put a strain 
on the computer hardware resources. In this event, the user may not be able to use a new 
software program of their present computer. 
15 There are many different types of computer users. Not all computer users need 

nor desire the absolute latest advancements in softwai'e. Some users prefer to use the 
existing software with which they are familiar. However, if a manufacturer decides to 
discontinue a product or version, the user may have no alternative but to acquire other 
software that can run on the user's computer. 
20 In addition to the drawbacks from rapid software development, it is important to 

clironicle the evolution of the development of software for future generation. 

A museum is a place that collects, maintains and displays items that can relate to 
and reveal the history of a particular subject. The items can be stored as a group in a 
collection or exhibit. Some exhibits enable a viewer to experience many features of the 
25 exhibit through animation and simulation capabilities. Sometimes an exhibit may include 
a room that will allows a person to view a historical event as if the person was actually at 
this event. Some simulation booths enable a person to feel what the actual people felt 
during that actual event. Computer software program have evolved over the yeai^s. 
However, there are not any known places where a person can get the experience of using 
30 a computer when there was no luxury of an interactive terminal interface. During the 
early years of FORTRAN programming punch cards w^ere used to send information to a 
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compute for processing. Today punch cards and ke>'punch machines are ancient 
memories to some people and a foreign concept to other people. In addition, there are 
limited opportunities to learn about some low-level languages such as microprocessor 
assembly languages without taking an engineering class where those languages are part 
5 of the curriculum. 

A computer software storage and retrieval facility of legacy software serve a 
function for computer software that is similar to the function a museum serves for other 
subjects. This facility could be in the form of a metliod and system for storing, archiving 
and catalogmg software programs that have been developed throughout history and 
10 accessing, retrieving and executing these stored software programs. The facility could 

rf~1 

2 provide countless opportunities to learn about the evolution of computer software from its 

^^0 beginning in tlie 1950's to its explosion today. This facihty could house versions of 

sottvvare programs tliat were created as far back as the 1950's and could ser\'e as an 
^ educational tool to help person understand more about the different types of software 

fii 15 programs, how these programs interact with other programs and how these programs 
g interact with and control computer hardware. There remains a need for a method and 

ff system to store, access and execute multiple versions of software programs that have 

If i been created throughout the development and expansion of computer technology and the 

[2 computer industry. 

20 
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Summary of the Invention 

It is an objective of this invention to provide an electronic software facility that 
contains a chronology of the development of softw^are over time. 
5 It is a second objective of this invention to provide a repository for various 

versions of software programs that have been developed over years. 

It is a third objective of this invention to provide a location where users can 
access various versions of the software program regardless of the development period of 
the software. 

10 It is a fourth objective of the present invention to provide a method and system for 

archiving, cataloging and storing software programs that have been developed over many 
years. 

It is a fifth objective of present invention to provide a method and system for 
accessing, retrieving and executing the stored software programs. 

15 The present invention provides a method and system for creating a software 

storage, retrieval, and execution facility that charts the history and development of 
software programs. This facility could be located on a global computing network site 
that would contain collection of legacy software programs that span time from the 
introduction of computers and software beginning in the 1950's to the explosion of 

20 various software products being developed today. The intent is for each software 
versions to be stored in an executable form. 

The key element for the system of the present invention is a computer programs 
database. This database would be a catalog of software applications and innovations, 
starting from the earliest FORTRAN Compiler, to such programs as DOS, 0S2 and 

25 Xilog. These programs will include products in the computer network databases and all 
other disciplines in computer science. The invention also has a server tliat has the 
fimctions of interacting with a user and organizing and displaying database elements in 
response to a user's request. 



30 
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Description of the Drawings 
Figure 1 is a diagram of a configuration of the system of the present invention. 

Figure 2 is a diagram of a database layout containing a software directoiy and 
versions of the software programs available for access and execution, 
5 Figure 3 is diagram of a softw-are record in a database and a plurality of software 

programs linked together in the database to form particular software program collection. 

Figure 4 depicts data processing equipment a system that can be utilized to 
implement the present invention; 

Figure 5 is a diagram of a computer over which messages may be transmitted in 
1 0 the implementation of the method of the present invention; 

Figure 6 is a flow diagram of the general steps in the implementation of a method 
of the present invention. 

Figure 7 is a flow^ diagram of the steps involved in executing a software program 
stored in the database. 



15 
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Detailed Description of the Invention 
The present invention provides a method and system for creating a software 
facilit\^ that charts the histoiy and development of software programs. Figure 1 illustrates 
the components in the system for implementing the software facility. As shown, a 
5 software database 10 contains versions of software programs that have been developed 
throughout history from the begimiing of the computer age. As shown in Figure % these 
programs 11 are arranged by software type. Each software type has a director\^ to 
facilitate location and access of a particular software program. For example, there are 
three major categories of software programs. Therefore there would be a directory for 

10 each category which would include directories for operating system programs 12a, utility 
programs 12b and applications programs 12c. Each directory contains records 13 for 
each version of software in the director}-. In addition, programs are created in various 
computer languages that enable the software program to communicate with the computer 
hardware that will execute the program. These languages include high-level source code 

15 languages such as FOTRAN, Pascal and COBOL (a business programming language). 
As previously discussed, other languages included assembly languages and machine 
languages. The arrangement of these programs can be of any currently available database 
scheme. 

As shown in Figure 3, a database record 13 contains an identifier for each 
20 software program stored in the database. As shown, the record contains an identifier field 
14, a program description field 15. Some programs can contain a pointer field 16 that 
will enable that program to be linked to other programs in that directory and in other 
directories. In tliis record, the link field points to the second record in the operating 
systems directory 0/S 2. These links will provide a means to connect together programs 
25 that relate to a common subject. In a museum, some exhibits contain a collection of 
items or works that are related to a central subject. These links enable that feature with 
software programs. A person may desire to view the history of a particular operating 
system such as UNIX. Over the years, the UNIX operating system has gone through 
many revisions and many versions to reach the most current version that is in use today, 
30 This database could contain many if not all of the versions of the UNIX operating system. 
Each version would be a different computer software program. Because these versions 
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are related, the pointer fields would contain information that connects these programs. In 
one approach, each UNIX version codd point to the next sequential version of the UNIX 
program in a chronological order from earliest to the most recent or vice versa. 

Figure 1 also shows that the software database could be contained in a software 
5 server device 17. This server contains the architecture that controls the maintenance, 
access, retrieval and execution of the software programs in the database. As shown there 
is a central processing unit 18 that executes software programs retrieved from the 
database. Operating systems programs 19 in the server contol the access the retrieval of 
and access to the software programs contained in the database. A memory 20 stores these 

10 server system programs. Emulation and simulation programs 21 are located in the 
memory as well. The system programs 19 can call these programs during the execution 
of a retrieved software program when particular other software programs or hardware 
needed to execute the retrieved software program does not exist in the present system of 
the invention. These emulation and simulation can duplicate the functions of the 

15 hardware or software and provide for the execution of the retrieved software program. 
The software database 10 can also house these emulation and simulation programs. 

Users can access the facility server, via a global computer network 22, through 
interface devices 23. With reference now to Figure 4, there is depicted a pictorial 
representation of an interface device such as a data processing system 23 which may be 

20 used in implementation of the present invention. As may be seen, data processing system 
23 includes processor 24 that preferably includes a graphics processor, memory device 
and central processor (not shown). Coupled to processor 24 is video display 25 which 
may be implemented utilizing either a color or monochromatic monitor, in a maimer well 
known in the art. Also coupled to processor 24 is keyboard 26. Keyboard 26 preferably 

25 comprises a standard computer keyboard, which is coupled to the processor by means of 
cable 27. Also coupled to processor 24 is a_graphical pointing device, such as mouse 28. 
Mouse 28 is coupled to processor 24, in a manner well known in the art, via cable 29. As 
is shown, mouse 28 may include left button 30, and right button 31, each of which may 
be depressed, or "clicked", to provide command and control signals to data processing 

30 system 23. While the disclosed embodiment of the present invention utilizes a mouse, 
those skilled in the art will appreciate that any graphical pointing device such as a light 
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pen or touch sensitive screen may be utilized to implement the method and apparatus of 
the present invention. Upon reference to the foregoing, those skilled in the art will 
appreciate that data processing system 23 may be implemented utilizing a personal 
computer. 

5 As mentioned, the method of the present invention may be implemented in a 

global computer network 22 environment such as the Intemet. With reference now 
Figure 5, there is depicted a pictorial representation of a distributed computer network 
environment 32 in which one may implement the method and system of the present 
invention. As may be seen, distributed data processing system 32 may include a plurality 

10 of networks, such as Local Area Networks (LAN) 33 and 34, each of which preferably 
includes a plurality of individual computers 35 and 36, respectively. Of course, those 
skilled in the art will appreciate that a plurality of Intelligent Work Stations (IWS) 
coupled to a host processor may be utilized for each such network. Any of the processing 
systems may also be connected to the Intemet as shown. As is common in such data 

15 processing systems, each individual computer may be coupled to a storage device 37 
and/or a printer/output device 38. One or more such storage devices 37 may be utilized, 
in accordance with the method of the present invention, to store the various data objects 
or documents which may be periodically accessed and processed by a user within 
distributed data processing system 23, in accordance with the method and system of the 

20 present invention. In a manner well known in the prior art, each such data processing 
procedure or document may be stored within a storage device 37 which is associated with 
a Resource Manager or Library Service, which is responsible for maintaining and 
updating all resource objects associated therewith. 

Still referring to Figure 5 it may be seen that distributed data processing system 

25 23 may also include multiple mainframe computers, such as mainframe computer 39, 
which may be preferably coupled to Local Area Network (LAN) 33 by means of 
communications link 40. Mainframe computer 39 may also be coupled to a storage 
device 41 which may serve as remote storage for Local Area Network (LAN) 33. A 
second Local Area Network (LAN) 34 may be coupled to Local Area Network (LAN) 33 

30 via communications controller 43 and communications link 44 to a gateway server 45. 
Gateway server 45 is preferably an individual computer or Intelligent Work Station 
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(IWS), which serves to link Local Area Network (LAN) 34 to Local Area Network 
(LAN) 33. As discussed above with respect to Local Area Network (LAN) 34 and Local 
Area Network (LAN) 33, a plurality of data processing procedures or documents may be 
stored within storage device 41 and controlled by mainframe computer 39, as Resource 
5 Manager or Library Service for the data processing procedxires and documents thus 
stored. Of course, those skilled in the art will appreciate that mainframe computer 39 
may be located a great geographical distance from Local Area Network (LAN) 33 and 
similarly Local Area Network (LAN) 33 may be located a substantial distance from 
Local Area Network (LAN) 36. 

10 Figure 6 illustrates the general steps in the implementation of the method of this 

invention. In the initial step 50, a user establishes communication with the facility ser\^er 
device 17 through an interface device such as a terminal 23. This communication is done 
over a global computing network 22. After establishing tliis connection, the user submits 
a request 51 to the facility server. Tliis request will contain information about the 

15 particular software programs that are of interest to the user submitting the request. The 
facility server will process the request at the serv^er 52. This location can be the location 
as the database, since the facility serv^er 17 and the software database 10 can be located in 
the same machine. The request-processing step involves retrieving the software 
requested by the user, identifying the purpose for the request of the softw^are and 

20 determining additional resources needed to enable the user to accomplish the identified 
purpose for the request. The software retrieval task involves locating the requested 
software in the database and retrieving that software to serv^er. The puipose identification 
task concerns ascertaining from the request submission, the reason a user requests a 
particular software program. The user may want to only view and observe the software 

25 program to learn of its composition. The user may not want to execute every requested 
software program. The user may want to download the software to a remote machine for 
use at a later time. This situation may exist when the user has a machine that executes an 
older version of a program. This older version may no longer be supported by the 
manufacturer nor is this version available from the manufacturer. When a user desires to 

30 execute a program, there needs to be an appropriate computing environment to execute 
the program. For older versions of progi^ams, this computing environment may not be the 
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cuiTent state of computing hardware and software resources. Some software versions 
may run on processors that are also not currently in use or currently available. In these 
cases, simulator and emulator programs are used to replicate tlie fiinctions of these 
devices and provide the computing environment that can execute the requested software 
5 program. Once the server has processed the request, in step 53, server formulates and 
sends a response to the user. This formulation could be creating a proper computing 
environment for the execution of a program in the server and retrieving software 
requested by the user. 

Figure 7 shows more detailed steps in the implementation of the present 
10 invention. As shown in Figure 6, in the initial step 50, a user establishes communication 
with the facility server device 17. After establishing this connection, the user submits a 
request 51 to the facility server. In this request, the user identifies the objective or 
purpose for the request 54. As shown, this identification could be interactive in that the 
facilit>' ser\^er would supply the user with a set of options from which to choose. The 
15 options could be to download a particular version of a software program 55, to tour the 
facility for the purpose of observing the history of computer software 56 or to execute a 
version of a software program on the facility server 57. 

In the download software option 55, the user will identify the machine on which 
this downloaded software would run. This download option is for users that already 
20 know^ the version of the software program. An example of this case is when the user has 
a machine that runs a particular software version that is no longer being distributed or 
supported by the manufacturer. After the user has identified the software version to 
download, the facility server makes a determination whether this download is permissible 
59. This permission could be based on factors such as the identity of the user or on the 
25 type of machine that will execute the software program. The user may unknowingly 
attempt to download a software program to a machine that cannot execute the particular 
program. Jf the download is permissible, the facility serv^er will download the particular 
version of the software to the user 60. 

A second option 56 for a user is to simply tour the facility in a manner that many 
30 people tour other conventional museums. In this option a user could access a set of 
programs thai are linked together in some chronological sequence to reveal the history of 
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a particular sofh\^are product 6L The user can also use this tour option to locate a 
particular version of a software program that the user wants to dowoiload or execute. If 
the user decides to execute a version of a program viewed during the torn; the user can 
return to the objective identification step 62. This option contains database-searching 
5 capabilities to enable the user to locate a patticular version of a program. These 
programs searches would be based on description fields in the database record for the 
software programs. For example, if a user wanted to access Windows 3.0, the search 
routine would locate the Windows location in the operating systems directoiy 12a, the 
search would then locate the 3.0 version of the prograai. The search would then retrieve 

10 this version of the Windows operating system program. At this point the user can 
dovsoiload and run the retrieved software or execute the software on the facility server. 
After the user has completed the software execution, the user can return to the objective 
identification step 54 or end the tour. 

The third option 57 is to initially execute a software progi'am version on the 

15 facility server. As with the dowoiload option 55, the user would identify/select the 
software program version to execute 63. The facility server will then create the 
computing environment necessary^ to execute the selected program 64. This step involves 
determining the resources needed to execute the program. In some instances, there is a 
need to simulate or emulate some of the hardware that executes the software. After 

20 creating the computing environment, the ser\^er would execute the software 65 and send 
any results to tlie user or display the results on the interface device 23. At the completion 
of the task, the user could then return 66 to the objective identification step 54 or end the 
operation. 

It is important to note that while the present invention has been described in the 
25 context of a fiiUy fimctioning data processing system, those skilled in the art will 
appreciate that the processes of the present invention are capable of being distributed in 
the form of instructions in a computer readable medium and a variety of other forms, 
regardless of the particular type of medium used to carry out the distribution. Examples 
of computer readable media include media such as EPROM, ROM, tape, paper, floppy 
30 disc, hard disk drive, RAM, and CD-ROMs and transmission-type of media, such as 
digital and analog communications links. 
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Having thus described the invention, what we claim as new and desire to secure 
by Letters Patent is set forth in the following claims. 



